DISTRIBUTION OF MARINE TERRACES
We differentiated marine terraces on the basis of elevation and degree of erosional dissection. Marine terrace distribution in all cases except for the area immediately east of South Slough closely follows terrace distribution as originally mapped by Griggs [1945] . For these terraces, platform elevations were obtained by altimeter survey (error of -+ 2 m) or well log data (error of -+6 m). All altimeter surveys were closed on either a U.S. Geological Survey bench mark or point of known altitude. We obtained platform altitudes along the coast exclusively by altimeter survey. Quantitative analysis of uplift history and strain rate (see below) used only elevation data obtained by the more accurate altimeter method.
East of South Slough, marine terraces were previously undifferentiated. In this area we mapped terrace distribution exclusively by aerial photograph interpretation. With the exception of coastal exposures we obtained relatively limited and poorer quality platform altitude data in this area. surfaces are moderately to well dissected in the northern portion of the study area (Figure 2 ). In contrast, in the southern portion of the study area the lower three terraces form a relatively undissected, broad coastal plain at lower elevations ( Figure 3) .
The Whisky Run and Pioneer terraces are younger and therefore, in general, better preserved than the Seven Devils and Metcalf terraces (Figures 2 and 3) . Between Cape Arago and Charleston the Whisky Run terrace forms a prominent, nearly continuous surface.
We recognize three distinct surfaces to the east and northeast of South Slough (Figure 2 ). Individual surfaces are less apparent because relatively low uplift rates east of the South Slough syncline have minimized spacial separation of Pleistocene wave-cut platforms [Adams, 1984] . There is presently no basis, other than altitude, for correlation of these surfaces with surfaces across South Slough to the west.
We follow previous workers and tentatively correlate the lowest surface east of South Slough with Whisky Run terrace [Baldwin, 1966 ; R. J. Janda, unpublished guidebook, 1970]. However, the presence of the Charleston fault ( Figure  2 ) raises the possibility that the platform underlying this lowest surface may be correlative with the Pioneer platform. Alternatively, the platform may have been cut in Pioneer or Seven Devils time and reoccupied by the Whisky Run eustatic sea level high stand. We retain the Whisky Run terrace designation for the lowest surface but acknowledge that the surface may be older than Whisky Run.
Marine cover sediments of the Metcalf, Seven Devils, Pioneer, and Whisky Run terraces vary in thickness from about 2.5 to 20 m (Table 1) 
TERRACE AGES
We obtained a revised, numerical age estimate for the Whisky Run terrace and a correlation age estimate for the Pioneer terrace. Age assignments for the older terraces are speculative.
To obtain a numerical age estimate for the Whisky Run (Table 2 ). The maximum elevation of the Pioneer and Metcalf platforms at Cape Arago is at the shoreline angle because these platforms are not extensively preserved at the cape. Therefore no landward tilt correction is necessary for these latter two platforms (Table 2 ). For the lowest four platforms at Cape Arago we also tabulated uplift rates at the shoreline angle (Table 2 ) so that we could compare uplift rates among wave-cut platforms. In general, uplift rates increase slightly, within error limits, with increasing age of the terrace (Table 2) . However, if the Seven Devils and Metcalf platforms are older than the suggested minimum ages, then there is no consistent trend in uplift rate with increasing age.
Tilt Rates
At Cape Arago the degree of landward tilt increases with increasing age of the wave-cut platform ( Table 2 ). The increasing tilts reflect progressive tilting of platforms on the west limb of the South Slough syncline and also presumably reflects tightening of the syncline throughout late Pleistocene time.
During steady growth of a sinusoidal fold, tilt rates of bedding on the fold limbs decrease as the amount of horizontal shortening increases [Adams, 1984] . If a horizontal surface such as a wave-cut platform is cut across bedding on the limb of such a fold, the wave-cut platform will be tilted at the same rate as the underlying beds. Therefore, as folding progresses, greater amounts of horizontal shortening are required to produce the same degree of tilting for successively younger wave-cut platforms. Constant or decreasing shortening rates will be manifest as a progressive decrease in tilt rates for younger wave-cut platforms. Because tilt rates systematically change with constant shortening rates, horizontal strain rates are more meaningful in terms of analyses of deformation of the fold.
Horizontal Strain Rates
The maximum principal strain direction (direction of maximum contraction) for the South Slough syncline is parallel 
where L is the length along a sine curve or geologic stratum (the original horizontal length) and D is the present horizontal length after shortening measured from the fold axis to the nearest point of inflection. D is therefore one-quarter of a complete sine curve and represents one-quarter of the wavelength of the fold. Theta (0) is the maximum flank dip of the geologic stratum in the fold (slope of the sine curve), measured at the point of inflection on the fold limb ( Figure  10) , and E(O) is the complete elliptic integral of the second kind (used to approximate the length along a sine curve and described by Weast [1979] . Theta (0) was measured in the field, and D was measured from a published geologic map [Newton et al., 1980] . To calculate the strain rate, the horizontal shortening rate must be calculated. The horizontal shortening rate is the rate at which the horizontal length D changes with time: 
E(O) L E(0) j + tan (0) •tt (7)
where E' (0) is the rate of change of the complete elliptic integral of the second kind for a given change in 0.
Finally, the horizontal strain rate (e' z, units = yr -1) is calculated by dividing the horizontal shortening rate by the original bedding length L:
Application of the above technique to the South Slough syncline requires some relaxation of the assumptions for the model. It is uncertain if the point of inflection actually occurs where maximum flank dip was measured. Thus the measured horizontal distance D may not represent a full one-quarter of the fold wavelength. In addition, the South Slough syncline is not strictly sinusoidal because of the asymmetry of the fold. However, the west limb of the syncline roughly approximates one-quarter of a sine wave.
Recognizing the above uncertainties, evaluation of the deformation of the west limb of the South Slough syncline provides a first-order approximation of late Pleistocene crustal strain rates in the vicinity of Cape Arago. The late Pleistocene strain rates decrease with time (Table 2 ). In calculating the strain rates we use speculative ages for the Seven Devils and Metcalf platforms. The speculative ages are minimum possible ages, and all alternative ages would yield lower strain rates. Therefore for the two oldest platforms in Table 2 The folds produce a wide variation in coastal uplift rates where the coastline cuts obliquely across structural trend (Figures 4, 5, and 11) . This fold-induced variability in net uplift makes questionable assertions that coastal uplift rate is an indicator of the type of convergent margin [Uyeda and Kanamori, 1979] or the degree of plate interaction [Yonekura, 1983] (Figure 1) , Nelson [1987 Nelson [ , 1988 and Peterson and Darienzo [1989] find no evidence of repeated instances of abrupt submergence. Nelson [1988] hypothesized that the local distribution of submerged peat layers in South Slough may record repeated localized Holocene coseismic contraction of the syncline.
We infer that flexural-slip faulting on the wave-cut platforms may occur simultaneously with the postulated coseismic subsidence along the South Slough syncline axis. The best evidence for coseismic flexural-slip faulting is the drowned Sitka spruce stumps in the intertidal zone on the downdropped block of the Barview-Empire fault (Figure 2) . The submergence that killed these trees was either a rapid aseismic deformation or, more likely, a coseismic deformation that occurred contemporaneously with abrupt submergence along the syncline axis only 8 km to the southwest. The most recent episode of abrupt submergence of salt marsh in South Slough, about 200-500 years ago [Nelson, 1988] , could have been contemporaneous with the drowning of the Sitka spruce trees on the Barview-Empire fault.
Several observations with regards to the South Slough syncline are open to more than one interpretation. First, the decrease in strain rate on the west limb between 105 ka and the present (Table 2 ) may reflect a migration of contractional strain to neighboring structures or may reflect that the principal contraction direction is no longer east-west but rather north-south, which is the present direction of regional principal contraction as deduced from historical seismicity [Spence, 1989] . A change to a more northerly direction of principle contraction would result in progressively less contraction of structures with north trending fold axes, such as the South Slough syncline. Second, the role of the Charleston fault is problematic. The fault has the greatest amount of offset (20 m) of all the faults that disrupt the Whisky Run platform. Even though the fault strikes parallel to the syncline axis, the fault does not appear to be a flexural-slip fault because it is steeply dipping and cuts across bedding of the moderately inclined Tertiary strata. One plausible interpretation is that the inferred post-Whisky Run offset on the Charleston fault and the decrease in strain rate on the west limb of the syncline in the last 100 kyr may both be related to changing stress orientations in the Cape Arago region in the late Quaternary.
Regional Vertical Deformation Versus Localized Folding
The Cascadia subduction zone has not experienced historic great earthquakes [Heaton and Kanarnori, 1984] The most obvious strain that is observed in historic, great subduction-style earthquakes is regional tilting, regional submergence, and regional uplift. For instance, during the 1960 earthquake in Chile and the 1964 earthquake in Alaska, large regions of the forearc (100,000-200,000 km 2) underwent coseismic uplift and adjacent regions equally as large (80,000-190,000 km 2) underwent coseismic subsidence [Plafker, 1969 [Plafker, , 1972 . In southwest Japan, Ota [1986] describes a region of coastal uplift on Muroto Peninsula that developed in response to the 1946 earthquake in the Nankai Trough. The vertical deformation during the earthquake was accompanied by notable landward tilting of a 50-km-wide segment of the coast. Similar landward tilting accompanied coseismic uplift that was associated with the 1964 Alaska and 1960 Chile earthquakes [Plafker, 1972] . Although mapping of the deformation in Chile and Alaska was limited by accessible exposure, the coseismic vertical movements do not appear to have been dominated by development of local structures such as supracrustal folds or faults.
From historic data therefore it is evident that regional vertical deformation of areas greater than 10 5 km 2 is associated with subduction-style great earthquakes. However, localized folding occurred during at least one of the above great earthquakes and may be more prevalent than recognized. Superimposed on the regional uplift during the 1964 Alaska earthquake was the growth of a localized anticlinal fold that pierces above sea level to form Middleton Island [Plafker, 1969] , an island whose 30-km length is similar to the subaerially exposed axial length of folds at Cape Arago [Plafker, 1969] . The island consists of five uplifted wave-cut platforms of mid to late Holocene age. These five platforms record periodic abrupt emergence of this island, and a sixth uplifted platform was generated in 1964 when the island was again coseismically uplifted, this time by 3.3 m [Plafker, 1969] . The Middleton Island anticline therefore grew coseismically during the same 1964 event that elsewhere in the Alaskan forearc resulted in more regional vertical uplift or subsidence. It is likely that local growth of folds during the 1964 Alaska earthquake was more common than was documented because most folding probably occurred below sea level. From the Alaskan deformation data we reason that localized folds of the scale observed near Cape Arago can be generated by great earthquakes that deform a much larger region of the forearc.
SUMMARY
Late Quaternary strain in the Cape Arago region appears to be accommodated mostly by contraction on local folds with half wavelengths of 6-7 km and axial lengths of greater than 20 km. These folds produce both landward and seaward tilts to the wave-cut platforms rather than a uniform landward tilt to platforms such as is observed on the convergent margin in southwest Japan. The observed strain in south coastal Oregon therefore lacks in a simple sense the evidence for regional vertical uplift and subsidence associated with historic, large-magnitude subduction-related earthquakes elsewhere [Plafker, 1972] .
Localized folding can occur during great earthquakes, as exemplified by the 1964 coseismic growth of the Middleton Island (Alaska) anticline, even though the historic record indicates that the most notable strain pattern during great earthquakes is regional vertical movement. Therefore, though the late Quaternary folds at Cape Arago need not develop during great subduction-related earthquakes, the folds do not preclude the possibility of great earthquakes whose deformation would include the Cape Agago portion of the Cascadia subduction zone.
